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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the destruction of an 
output-use transistor at the time of high power source 
voltage without increasing the number of output-use 
transistors for outputting output voltage in accordance with 
signal voltage supplied to a gate. 

SOLUTION: This integrated circuit device is provided with a 
boosting circuit 1 2 constituted of an output-use transistor 
Q1 for outputting output voltage in accordance with signal 
voltage OUTT supplied to a gate, a pumping capacitor C1 and 
a delay circuit DL1 for supplying the voltage of power source 
voltage VCC or above to the gate of the transistor Q1 by 
superimposing boosting voltage on the signal voltage. In this 
case the device is provided with a voltage detecting circuit 
21 constituted of voltage dividing resistors R1, R2 for 
detecting the voltage of power source voltage VCC, the 
reference voltage VREF and a comparator CM1. By the 
boosting circuit 12, the destruction of the transistor Q1 can 
be prevented by stopping the superimposing of charging 
voltage of the capacitor C1 for signal voltage OUTT to be 
supplied to the gate of the transistor Q1 by the pumping capacitor C1 . 
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im&m i ] y- f tctmzti 2>m^mE.icfc ctcm 
^ > v>x *©y- f 

iSWE £ % o fc i * (C luiBW^ra F 5 > ^ X £ tc«*&-r 

¥mftmm®i&mm.. io 
m^mz ] y- h tc«*&3ti5fg^sEcct&Dfcm 

7>yx*©y- FK^Ts#jE^m£*«;is*i* 
sugars. 

7 > ^x *©y- f tc«*&-r s#jE^@<t 

!£zmMLtct sicmimwKt &s8@a©#miE£* 

uEMi&mBtt . tirsaaaawiasfgsesjEJ: 9 tisaiE 
<t & t £ k fjia»sfc©#*<i©-BR£ aji? l- xmm 

B„ 30 
[S»3}Oi4] y-Kc««&sn*ffll#«EEtciECfcW 

7 > i^x *©y- f ycmb?z>m-EJ£®.t zmz. z>¥m 
m-r zmmmm^m. t . m b«siwi #r£*e «t 

C £ feffifc £ r ^^MiMMMaHRtW. 40 
*©y- F CC— Shifts ftfc 1 fe<±©tf> f> ^3 > 

> y =3 > y >?ofimtcflraft?*E#0tt& snsi-c 

3 n/c^i-c^ia* > f> y =0 y>y{t?t* 
3n/c*)E»?:BuiB(s-^*ffi(cseb'rBuia*> t> y 
3 > y >-?•©— *s*j?EE-r shmst* -sm^g? 2 l 

4©t,>r*i*>KiB*S©¥*^fSI3&§5;S,, 50 
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[it«396] Buia«as*)i*^ai'r-&^« 1 
mt®wm%<D*>z>msimt)m f 

So 

[»3js®7 ] BuiB«i!i«li«:^m-r^^g:©tB*Stc 

*fc«>©-7 » ^^g*^^6n^fi^6 K 
IB«©*2»«^SH8StgS. 
[»93©»tD&SiW3 
[000 1 ] 

(chl. #(c<t^a)i©ffl*iiigs{c. a^jm)E*®sa 

[0002] 

[t**©S»] DRAM (y-Y^S y^^>yATyi2 

-rsAW^HSsrttc:, i*3g)5iHi«s^e>^aofcy-y© 

Hi U-^£S«SffiVCCX«Cftfoat>mEE£U-C 
a^f^fc»©^JEIelllS*^Wfc *>©*!*-&„ H7 5i-e 

©«ws^^-r v y©— as©^ia-c& o > » y uc 
wnwmi&i. Attj^j0K3> *as (vco ^» f 

4. I/OS-f £L-C©Atti^^^ K5*5|9:W6n-C*J 
9, WIBAW^lHlKStJifiartglJlHllSl tAUJ^I^i' F 
5 £©IBICcS9:W6n*. ffiffaA(ti^ll8S3{i:«H i ffi^j 

SWe»n, tWBWR^'f F4CC««&3tl4VCC«|I* 
«jS£L, BiriBrtgP@Kl^C©H i ta^Jfi^OUTT 
tL owtB*^OUTN£-CSF7>^X3fQ 1 . Q 

2 #sig*& § nr ttfiBAUi*^' 5. f 5 tcmnz mirr 
*fc, ffirtaAtti^jiHisJS 3 tc h i toftm b?>v>x$ 

Ql(Cj:f5til*3n-SH i tftt>©Sffi*VCCXttC*-l 

ccatr^iiJc^iE-r -sfc«>©s)S5igs i o vim 

BulB^EHggl 0«. Sjg(WIVCC*5ffiSJI© 
•6KtAHI*'<» F 5*>63f5EfeLh©ffl*«BE*tH^J 

-rsci^rssj^ccsstwett*., c©« 
©^ ^^•«, aai*jEvcc©st&jiH> mt*3. o 

V*64. 0V©|6H-Cftffl-r5C<b*sa^3ti.-SCi 
*i*>0, *©J©l^KiBWETtefflT££*©to;fr*JI& 

fiT^tx^rb*^. *cr, c©i^^«?S*ff*5<S 

[ 0 0 0 3 ] 06 ( a ) (i-e©— 0H©le|g8iar*-5> o A 
m^3llffi«VCC<!;GND©|U){Cgi^3nfcNMOS F 
7>^X£:ft>6ft£H i HiAfflh7^$Q liLo 
wffl^h7>i>X3!Q2TM3nttei3. ^*y-b 
;^?.i*ffilfcf-fOUTT, OUTN***l-en 
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t^Cit, HIWCVCC, GND£tftfrr& 0 CCDi 

>>X£r&*/tg\ h^>^X^CDV t/c^mii^T5 
n* D fCt, Mlfif^^ffi^OUTTcLH i m^ffi h 
7>^X3rQl ioratc#ff0gsi O^lfctt^ft*,, C 
<D#fflI!Sg 1 0 fufa^-#ffl;ftOUTT&t>f>^ 
-£IV3. PM0Sh7>^X^PliNM0SF7 

OSh7>^X^N2^g«-r^o £tc. Mi2J>^- 10 
^ I V3 <D\Qj3\WiC A ^ I V5, m$£®ffiDL 

1, ^>^-^IV6, IV7, ^>f>^>f>^ 
C 1 ^Jg^LTSufBH i mt>m V ^>V>ZZQ 1 CD^- 

HcgMTr*. Sfc, 89IBNMOS h7>> J X^N2© 

h <t Huie^ ^ i v 6 (Dttj**Dnfcra. y- 

h^VCCCCjg^l/fcNMOS h^>^*£N3<DV- 
X, FUY>*Hftl*3*lTl>*. */c, IWH^-drHJ^ 
OUTNtt-f^-ilVl. I V2*^LT:Bu8aLo 
wtliAfflh7>«^Q2©y- RcA#;**l* 0 
[0004] C ©«J&-Cfcf\ 06(b) fcttfKRJ&EI* 20 
^TJ^CC, f-^fflAOUTT, OUTN*9tCC " L 
ow M ©t*«C» % H iffi;£JBb^>^X*Ql iLo 

wffl^ffl h 7 >yx ^ q 2 «c^n^> 1 7 «ifC* 0 . 

UTT# "Low" "Hi" &cft*£, 
IV3icj:0A*tt "Low" iftO, BjS2K*Dj£tt 
"H i " <tft*„ «f(c, Bj£tt-f>'*-* I V 
4CDPMOS h7>^^Pl illtVCCl/^t 
ft*. CCDi#, JHiiRDLlKiOD^OHiU^ 
;W2E«£jC}iLTl>ftl>fc#>. Ej&tt "Low" , FjS 30 
« "Hi" £ftO, NMOSh7>^X3rN3«Ci:0N 
MOS h^>^^N2»*>»3IRr*0, Cj£«NM 
OS h^>^**N2*»UT "Hi" iftO, VCC 
«££ft* 0 Sfc, COiSGAtt "Low" <tft->T 
0*o * It, D&L<D "H i " ^iffiSEIISD LUCiO 

WEen«wiBtirEjS«:fiais*i. ^^-jnve 

KAOFjSB "Low" <hftO, GjS» "Hi" <hft 
* 0 F&LW "Low" &Cft*£, NMOSh7>^^ 
N2tt*:7£ft*K CM»#«JD»IS*i*. *fc, EIWfK: 
Gj&# "Hi" {eft **:«>, ^>f>yn>r r >itC 1 40 

ti*. cntcj:o, h imjimh c 7> ; >>xzQi&*> 

I/Oi<mc«\ -Hi" KMLtVCCU 
^>KD«EE*«Ul*3ti*CiR:ft*. ftfc, yt-ZmiJ 
OUTNtf "Low" 3Q»6 "H i " CCft*£, L owffl 
^h7>^X^Q2W>L, I/0*?-$cra "Lo 
w" iUT©GND*E^lHA3tiS. CCDJ;5C£, S 

1 0 rco#ffimiIV a *aLfi»5e*r * C £ $C £ 
*K ^-^tttfcOUTT© "H i " <Dtttt&C<fcri I/O 
ST-cc^vccmiio "H i " <Dffi**f#*Ci3^r» 50 
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[0005] 

CCBWBLfcJ: 5fcBf«©lH#«E*a#**t 
£*J5H. «««ff#*c^CCfc*EEH»*WiffSti. 
*£* SEU^3W*<ftO«lfrL*^a*fflh^> 

too*- h K»EE^©«BE3Wiapsjri. m^ffl h 

^>^^3WK«Stiru*5*j**T.*s**. 

**ftcD**i»wE3WEransti*tti«, 

cc, vcc«E3W«BEittr>fct»*«ffiurfnaa 

*l»±^*jB^3Wl«Snri**. «iLtf, ««8¥8- 
1 5 3 3 9 0#<R«K:iett<D^T«, BUfBOfcH i Hi 
*fflh^>^3ri3tWCC. HffH»**Lri»ftC»N 
MOS h^>^X£j&>£ft*3l2<DH i ffi^fflh^>^ 

h r? > ^ * C <t -cure L fc»E u /cm 

#*#*— ^->^>^KHMH20H i ffi^M h 

^ > # * jMR-r * c £ r j*EEjWt*>*i ft i 

CDH i B^fflh^>^Xdr©»«*l»±L/rC**. 

[0006] L*L/ft*«6. cotaa^oswrB, 

*Ti£«T*fctf>&C, 06 (a) CC^Ufc0KiCfcfc*rr 
1 OCD^-^W^tC^tLT lOOH i m^Jfflh^ 

cc*jtt*a*fflh^>^x5f©««W«*: , r4. Wc. 
ffl^ffl h ^ ^ Bft»HK©MO Sh7 ^ 
^ SnBOfc^>^-5»*iBttHB**««'r*MOS 

Affl^aK^*^*ffi«<Dif^<Di»ttA*<ftO. C 

^ * y -fe^ **tf D R A M©^^*^*5 J: 
U K*8lftDRAM**!B-r*ci^HltK:ft*. ^ 

D*Ci^>^* 0 

[0007] *«WOBWtt. ffiAffl h 

<DW»*i»±-r * c i z*jmcLtc¥>mimm 

lB«jB«BEi»K:tei»r*>a«ftU*llE*li«-r* 

*o 
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[0 008] 

iWtEEK±©«BE*»IBHi*JB h ZW- b ic 

W£UT, *OTtEE#H5£mEE<J: 0 £> i£«E tte->tct 

sternum h^>^*»:«»-r«fli^tBE*i»EPr« 

JMEE*£«T*#R*#U *WIBE&R£ttEEJ: 9 
t & o £ * CcmfiaS»(D#miE^^«HcD# 

[000 9] *«B*C «fc*tf* «W*EE#R5©IlE J: 0 

F JC«|ftT^WE©«ftI^fflI»J$tl, tfi^Jffl F 
X 2 mjimY'y^VXZftX 

fmmtts:z> a s^k, mnmnEMicto^xh, mm 

3ftfc»EOW?*3Hf tr«Wttffl*«E*»4 C 
[0010] 40 
#iltPJt^ 0 HI (a) 

L,tc£*>t£*v 7<d\wiwr± Lxmmztitc &<dx- 

Ql £L o wffl;frffl F^>^#Q2©V~* • F U A 

>&mgtmffi$tixvcc±GNDt<Dmtcmmzti. 
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f-^B*ouTTB#BEiBi i*/rt/cw 

OUTN»2O0>f>M-^ I V 1. I V2^/TLr*rf 
IBL o wffl^ffl F j?* h CCSlRStirc* 

ii?fB^fflg&l ltt, «Kf-*ttttOUTT©A 

J5(CMU — ttPMOS F^>^*2P 1 
iNMOS F^>^X*N irflfoSEStli I 
V4, RO'NMOS h7>^X^N2^#l, flfcfr© 

«BKctt-f>r«~* i vs. iesBKDLi, 
five, 1 V7, aw>t>y=i>f s >*c 
#u **vWi«heh i ffl*flah^>^x^ q i©y 

N2©y- hiWE-f >^-f I V6, IV7<D8BRj& 
£<DffflCt, F£VCCCC&|£U/eNMOS F^>>> 

[0011] me-r>^-* i V4», pmos f^> 

ntfcD, NMOS F^>^*# N l©FU-f>BGN 
DfCSSHBSnS. PMOS h7>yX$P 1 CD F 

W>iCB:, S|2©PMOS h7>^^P2iNMO 
S b^>isXZN4<D&V-X&m$t2tlX\,>Z> 0 fulB 
NMOS h7>yX^N4liy- FRtfK W>#VC 
CicagKSti. SiSBSr2©PMOS F7>^*£P2« 
FW>#VCCCcJMISft fc y-Ffctt«E*MHHK 
2 l*$S»3ti, K«flWEEKF(cinB«EMUBK2 1 
*>6ffi;&3*iSB IMDM#3&iA^Sti*<t^CCHteES 
*l& 0 «C*J, CCr^mTlBSNMOS h7>^f N 1 

v t ttf Ll^OitS. 

[0012] fufB^iEtfetfi@SS2 1 »*^r >^r«« 
SftSJtttSCM 1 i, COtbttBCM 1 CDSteA^ffi 
CCVCC^»JiL/cmE^A**r^»IIffi!n:R 1 , R2 

£ % m^mmcM 1 o*®iKAA««caHi«E v r e 
F*At}-?z>mmnK.w£xmf&zinz> 0 ccx, mib 

StgmEagcoS?iSEVREF«, VCC*#ffJffiKR 
1, R2tMl/clEVd (Vd=VCC • R2/ 
(R1+R2) ] iOfe^TH^WEE (VREF>V 
d) tC&mstiZ. L/^or, flWEEttflPl^tCM:. fi 

■BJttwcMia^ra "Low" 3&j(Uistis^ m 

2(DPMOSh7>^X^P2(it>1*lr*^ 
flE»tWfc*^VCC3WEPIiaStifci»{c, tuIBtb^ 
8CMl3^6 "H i " #UM3ti* |ylB^2(DPMOS 

[0013] ccomi <Dmtmm<Dxmt)®ffixte. m 

( b ) K:»fKSJHa*SW<fc 9 ic v JtiSSC M l CCA^ 
3 tl^^E^EV d «^I1EV R E F <fc 0 t>MET 



nE.&mmm2 lomtiB imd« m lo 

w" Z<Dtc&). !2(DPMOSh7>^X^P 

2iit>r^l> 0 L/^or, -f £ I V4^HfiX 

"T5PMOS Fr>>^X£P l©FU^>«C»VCC3&s 

UTTO "Hi" <btt*i, H6 5C^Ufcfie*©Affi* 

HK1 1 fC iot I /Oi^CVCC 

& 0 *fc, f-^ffl^OUTN^ "Low" <fcftofc» 

[0 0 14] —2k VCC*JjWEKftSi, WEBKffl 

an 2 i <d#ji ma v d &xmwzv ref^hsi 

ff<L&£*:#>, HtfjBIMDfct: "Hi" iftS. C<Dfc 
#>, i20PMOS F^>^X£P2«:t:7<i:ft 9, 

I V4CDPMOS F^>i^X£P lCDFU-O 
fCtt, NMOS h7>^^N4^IUtVCCWN 
MOS F^>^X£N4CDV t ^:WigC**ff (VCC- 
Vt ) ^EUflPStiSCiCCft-S. COfctf), 01 (c) 
©ftfHR»HOJ:5{c, f^^ffl^iOUTT^ ** H i " 
&C&o/c<h^$C, I V4©ffl*©BSJVC 

C-VtOiffii&D, C^BVCC-VtOttttft 
&„ C<D/c*6, iiSHSSDL 1 CC<fcoTGj£jMISESft 
r "Hi" CCttofc&*K:> C >b*>^:3 

fe, Cj^CDSffiiXXUnftfgJ: 0 V t 5H£l> l"<^$c£ 

6SB6<Dfi£3fcteJt«$LTV t«W^tt»£&9. Hi 

mxm f z> * q i <Dmmzffi±?z> c t&vmt 
as. 

[ 0 0 1 5 ] 02 ( a ) iZ*ftW<Dm2<Dmffijtm<D® 

Tfrfc^ AW;&lin»6ctt> HiHi*fflh^>^^ 
£Q 1 iLowffl*fflf-7>^^Q20V^ • FU 

^ >wii$ntvc ciGND tvmtcmmz 

ft, ^ojana^jfflh-7>^^^Q l, Q2<D8&fo5**i 
/OKT-£3ft£. 8WaAHfc&@l8fc»* 
y*y-b;^&0f-$(li*OUTT, OUTN^AA 

riuifiH i at)mh^>V>XZQ I CD?- FCC, f*— £ 
fefrOUTN&i2oQ^>,K--£ I V 1 , I V2£/M, 
TflufBL o wmtjm h^>^X^Q2CT)y- FCCjgj^? 

nros. mnmmmmi 2», iwset*- ^tu^ouT 

T(DA^«CC^^n^^>/^^ I V3CDtftfj«J4 2 
0(DJgS8(C»KL, — ^Ogg&fciiPMOS F^V^X 
£P 1 t NMO S F5>>^*£N ir«fiJc3tia-f >^ 
-#IV4. NMOSh7>^^N24^»LW 
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DLK 2AAt>K^FNAK -Y>^-#IV 

C>& 0 gfc, fufBNMOS F^>i^£N2<Dy-F<b 
H?IE^> F^FNAl IV70M*i 
oraic, y-F^VCCCC&j&LfcNMOS F^>^X 

[0 0 16] SufB2A^>F^-hNA 1«, — #CD 

A#»tettttseiBttiaKD l i otH^A^sna^, 

io ffcfr<DA#««:te:, «E«iffliaB2 l©ffi;fr*W 

* I V8 t^irAA3ti8»«ifton»*. MIB^ 

0, *^T>^-C«JiSS4l-5Jt««CMl C<DJfc« 
SC M 1 ©JKI8A#»fc V C C *5tm LtcmK* AJl? 
5»E«1SR1. R2<b, BWBJtRSCM 1 ©#Jg»EA 

6«ffi*B IMDilt "Low" ^[H*$n8^ 
2A^t>Fy-hNAira "Hi"#A#3ft, * 
20 M0SSDL l^>6cDttI^2A*^> FN A 1 £ 

ilifi-r^ 0 Sfc, *«««JB^eciWEEVCC^BBll3 
ft/c££fc:, «rsBtb«»CMl3&>6ai*B IMDiLT 
"H i " timJlZti&tclb, A £ I V 8 CC J: 9 2 

A*t>h*^FNAHC(J "L o w" #*A;^£ft, il 

FNAl©ffiM " H i " teftjrrsc&tefc*. 
[0017] CC^2©WI^»DAtflA@Hfrtt. V 
CC^fi*aSWffiOi#©ttf?tt. 02 (b) Kl^TW 

30 -^Hi^OUT™ "Low" "Hi" JC^c-Si, 
>TW«-dr I V3CC<fcOA*« "Low" 
RCfDj^tt-etl^n "Hi" <fc«c^. «fCC. B«S«-T> 
5f I V 4CDPMO S F^>^X£P 1 <£:31LrVC 

CDH i U^Jl/^E^tC^Lrc^C^cdb, "Lo 
w" , w Hi" i49, NMOSh7>^^N 

3CCj;t)NMOS F ^>^X ^ N 2 «^>«^r^>«3 , 
C^ttNMOS F^>^X^N2^3lLr "H i " <b^r 
^ VCCJ:DfeNMOS h7>^X^N2©Vt^ 
40 fit,^IE<f:^6 0 COi»G*tt"Low" itt 

^ 0 ^It, D*© "Hi" ^«g@KDL lJCtOR 

5EHNB^w»ir Ejacceaisn. 2A^t> Fy- f 

NAlCcA^^tiS. CCD<h#, VCCa$»S*JBET& 
^/c^ v tbl5SCM 1 5cA^SnS»flE«ffiVd«»S 
mEVREFJ:Ofe{SmjET?^0, ^JEtft 2 0 CD 
tti^BIMDCi "Low" iftO, 2A#^>Fy-F 
NA lCCtt "H i " ^A^$ti^> 0 l/^ot, fuidE 
&<D "Hi" ti2A*t> F^- FNA 1 ZffiML. C 
tilc£t)F&te "Low "£&0, GjSI* "Hi" 
50 F^"Low M JCftii. NMOSh7>^X$ 



(6) 
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N2tt*7i<to, cowman*, mmic 

Gj&j&J "H i " tCteZtctb. ^>f>^'n>f t >1fC 1 
Cc^tm £ ft fcmiE V a W C jSW GjS <fc 0 & L _htf h 
ft£, CftfCj:*K H ittlAffih7>^^Ql^> 
5ft, I/0*frRCtt % "Hi" WiltVCCl/ 

[0 0 18]-^ VCC«IE(C^^i, ^2 
(c) fcSv-rtfcffKJKiJttO. mi£tfcffi[Hlig2 1 CD^H 
«EVd*aaiWEVREFJ:Ofei»«Ei«cO. Hi* 
BIMDtt "Hi" £&& c c (Ditto* -{W^^IV 10 
8 & M L tc 2 XJ}i~ > F F N A 1 (DA* {J "Lo 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor integrated circuit 
equipment which equips the output circuit of a signal level with the booster circuit for carrying 
out the pressure up of the output voltage even to supply voltage level about semiconductor 
integrated circuit equipment. 
[0002] 

[Description of the Prior Art] With semiconductor integrated circuit equipments, such as DRAM 
(dynamic random access memory), there are some which prepared the booster circuit for 
outputting Hi level of the data read from the internal circuitry as supply voltage VCC or an 
electrical potential difference near this in the I/O circuit which outputs and inputs data between 
the memory cell arrays and the exteriors which constitute an internal circuitry. Drawing 7 is 
some mimetic diagrams of the chip in which the outline is shown, the internal circuitry 2, the I/O 
circuit 3, the power-source (VCC) pad 4, and the I/O pad 5 as an I/O terminal are formed in the 
chip 1, and said I/O circuit 3 is formed between said internal circuitries 1 and I/O pads 5. The 
transistor Ql for Hi output and the transistor Q2 for a Low output are formed in said I/O circuit 
3, the VCC electrical potential difference supplied to said power-source pad 4 is used as a power 
source, each transistors Ql and Q2 drive with the Hi output signal OUTT from said internal 
circuitry 1, and the Low output signal OUTN, and a signal is outputted to said I/O pad 5. 
Moreover, the booster circuit 10 for carrying out the pressure up of the electrical potential 
difference of Hi output outputted by the transistor Ql for Hi output to the electrical potential 
difference near VCC or this is established in said I/O circuit 3. Also when supply voltage VCC is 
a low battery, said booster circuit 10 is formed so that the output voltage more than 
predetermined can be outputted from the I/O pad 5. That is, this kind of chip is ******** to 
which that output voltage will also fall if using it in the rated range of supply voltage VCC, for 
example, the range of 3.0V to 4.0V, may be specified and it uses it by the low battery in that 
case. Then, even when such supply voltage is low, the booster circuit for carrying out the 
pressure up of the output voltage so that desired output voltage can be outputted is prepared in 
the I/O circuit. 

[0003] Drawing 6 (a) is the circuit diagram of the example. The I/O circuit consists of the 
transistors Ql for Hi output and the transistors Q2 for a Low output which consist of an NMOS 
transistor connected between VCC and GND, is making said each transistors Ql and Q2 for an 
output input and turn on the data OUTT and OUTN read from the memory cell, respectively, and 
outputs VCC and GND to an output. Since said transistor Ql for Hi output is an NMOS 
transistor at this time, the voltage drop only of the Vt of a transistor is carried out. Then, a 
booster circuit 10 is formed between said data output OUTT and the transistor Ql for Hi output. 
In this booster circuit 10, an inverter F/3, the inverter IV4 which consists of a PMOS transistor 
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PI and an NMOS transistor Nl, and the NMOS transistor N2 are connected to said data output 
OUTT. Moreover, an inverter IV5, a delay circuit DL 1, inverters IV6 and IV7, and the pumping 
capacitor CI are connected to the output side of said inverter IV3, and it connects with the gate 
of said transistor Ql for Hi output. Moreover, between the gate of said NMOS transistor N2, and 
the outgoing end of said inverter IV6, the source of the NMOS transistor N3 which connected 
the gate to VCC, and a drain are connected. Moreover, said data output OUTN is inputted into 
the gate of said transistor Q2 for a Low output through inverters IV 1 and IV2. 
[0004] With this configuration, as a wave form chart of operation is shown in drawing 6 (b), 
when both data output OUTT and OUTN are "Low(s)", the transistor Ql for Hi output and the 
transistor Q2 for a Low output have each in an OFF state, and an I/O output is floating. If data 
output OUTT is set to "Hi" from "Low", an A point will serve as "Low" with an inverter IV3, 
and a B point and D point will serve as "Hi", respectively. Especially, a B point serves as VCC 
level through the PMOS transistor PI of an inverter F/4. Since Hi level of D point has not 
reached E points by the delay circuit DL 1 at this time, E points are set to "Low", F points are set 
to "Hi", with the NMOS transistor N3, the NMOS transistor N2 is an ON state, C point serves as 
"Hi" through the NMOS transistor N2, and it becomes a VCC electrical potential difference. 
Moreover, G points are "Low" at this time. And only the setup time is in "Hi" of D point by the 
delay circuit DL 1, it is transmitted to E points, F points are set to "Low" with an inverter IV6, 
and G points are set to "Hi." If F points are set to "Low", the NMOS transistor N2 will become 
off and C point will be separated. Moreover, since G points are set to "Hi" to coincidence, as for 
C point, only the electrical-potential-difference Valpha charged by the pumping capacitor CI is 
pushed up rather than G points. By this, the transistor Ql for Hi output will be turned on, and the 
electrical potential difference of VCC level will be outputted to an I/O terminal as "Hi" level. In 
addition, if data output OUTN is set to "Hi" from "Low", the transistor Q2 for a Low output will 
turn on, and the GND electrical potential difference as "Low" will be outputted to an I/O 
terminal. Thus, for an I/O terminal, the output of "Hi" of a VCC electrical potential difference 
can be obtained with the output of "Hi" of data output OUTT by setting up suitably pressure-up 
electrical-potential-difference Valpha in a booster circuit 10. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, with the chip which established the booster 
circuit in the I/O circuit, while desired output voltage can be outputted as described above when 
supply voltage is low, when supply voltage is high and a booster circuit operates, pressure-up 
level becomes high too much, the electrical potential difference more than pressure-proofing is 
impressed to the gate of the transistor for an output, and there is a possibility that the transistor 
for an output may be destroyed. Then, the technique of preventing the excessive gate voltage to 
the transistor for an output is proposed by detecting the condition that the VCC electrical 
potential difference turned into a high voltage at the time of the burn-in test for performing 
screening in the condition, for example, a semiconductor device, that the high voltage which has 
in the former a possibility that such a transistor for an output may be destroyed is impressed, and 
stopping actuation of said delay circuit and the booster circuit using a capacitor, for example, 
with the technique of a publication, to JP,8-153390,A The 2nd transistor for Hi output which 
consists of the above mentioned transistor for Hi output and an NMOS transistor which does not 
have the booster circuit in juxtaposition is connected. Usually, while obtaining the output which 
was described above by sometimes choosing the aforementioned transistor for Hi output (the 1st) 
and which carried out the pressure up The output in the condition that a pressure up is not 
performed could be obtained by choosing the 2nd transistor for Hi output at the time of a bum-in, 
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and especially this has prevented destruction of the transistor for Hi output in the time of a burn- 
in. 

[0006] However, in this Prior art, since to increase one transistor for Hi output to one data output 
as compared with the circuit shown in drawing 6 (a) in order to use it in the time when supply 
voltage is high, and the low time, changing the transistor for an output is needed, the scale of the 
transistor for an output in an I/O circuit increases, the whole of the DRAM in which the effect of 
increase of the area which the transistor for an output which increased in proportion to the 
number of data output occupies in an I/O circuit becomes large, and this contains a memory cell 
since the occupancy area is large as compared with the MOS transistor from which especially the 
transistor for an output constitutes an MOS transistor, said inverter carried out, a delay circuit, 
etc. of an internal circuitry - effect ~ ****(ing) - high - it becomes difficult to build a DRAM [ 
**** ]. Moreover, with the above mentioned conventional technique, it is whether the pressure 
up in a booster circuit is performed, or to stop, and the pressure up of the middle electrical 
potential difference of a pressure-up electrical potential difference cannot be performed, but that 
the output voltage when suspending actuation of a booster circuit is [ in vain ] too low may arise. 
[0007] The purpose of this invention is to offer the semiconductor integrated circuit equipment 
which made it possible to prevent destruction of the transistor for an output when a VCC 
electrical potential difference rises, without increasing the transistor for an output. Moreover, the 
purpose of this invention is to offer the semiconductor integrated circuit equipment which can 
secure suitable output voltage at the time of high supply voltage. 
[0008] 

[Means for Solving the Problem] The transistor for an output which outputs an electrical 
potential difference to an output terminal according to the signal level by which this invention is 
supplied to the gate, In semiconductor integrated circuit equipment equipped with a pressure-up 
means to superimpose rising voltage on said signal level, and to supply the electrical potential 
difference more than supply voltage to the gate of said transistor for an output It has a supply 
voltage detection means to detect the electrical potential difference of said supply voltage, and a 
means to control the increment in the electrical potential difference supplied to the gate of said 
transistor for an output when said supply voltage turns into a high voltage from a programmed 
voltage. As a means to control the increment in the electrical potential difference supplied to this 
gate, as the 1st invention, when supply voltage turns into a high voltage from a programmed 
voltage, it constitutes from this invention as a means to lower the pressure of the signal level 
supplied to the transistor for an output. As the 2nd invention, when supply voltage turns into a 
high voltage from a programmed voltage, it constitutes as a means to stop superposition of the 
rising voltage by said pressure-up means. As the 3rd invention, a means to generate two or more 
rising voltage for a pressure-up means is established, and when supply voltage turns into a high 
voltage from a programmed voltage, it constitutes as a means to choose and superimpose said a 
part of two or more rising voltage. It has a means to generate two or more rising voltage which is 
different for a pressure-up means as the 4th invention, and when supply voltage turns into a high 
voltage from a programmed voltage, it constitutes as a means which changes said two or more 
rising voltage from the rising voltage of the high voltage to the rising voltage of a low battery. 
Moreover, in this invention, you may constitute as a means to detect supply voltage and the 
electrical potential difference impressed to the gate of the transistor for an output with close 
relation as a means to detect supply voltage. 

[0009] According to this invention, when supply voltage turns into a high voltage from a 
programmed voltage, by making into a low battery rising voltage which the signal level supplied 
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to the gate of the transistor for an output is reduced, or is superimposed on a signal level, the 
increment in the electrical potential difference supplied to the gate of the transistor for an output 
is controlled, and destruction of the transistor for an output is prevented. Moreover, it is not 
necessary to increase the number of the transistors for an output, and the area which the 
transistor for an output occupies in an I/O circuit is reduced, and it becomes possible to realize 
high integration of semiconductor integrated circuit equipments, such as DRAM containing a 
memory cell. Furthermore, it becomes possible to perform pressure-up actuation controlled at the 
time of high supply voltage, and to obtain suitable output voltage. 
[0010] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 (a) is the circuit diagram of the 1st operation gestalt of this 
invention. With this 1st operation gestalt, it is applied as an I/O circuit of a chip as shown in 
drawing 7 . The fundamental configuration of this I/O circuit is conventionally [ which was 
shown in drawing 6 (a) ] common in the configuration. Cascade connection of the source drain 
of the transistor Ql for Hi output and the transistor Q2 for a Low output is carried out, and it 
connects between VCC and GND, and let the node of the transistors Ql and Q2 for both outputs 
be an I/O terminal. Moreover, data output OUTT from the memory cell outside drawing and 
OUTN are inputted into said I/O circuit, and data output OUTN is connected to the gate of said 
transistor Ql for Hi output for data output OUTT through two inverters IV 1 and IV2 at the gate 
of said transistor for a Low output through the booster circuit 11. Said booster circuit 1 1 
branches the output side of the inverter IV3 connected to the input edge of said data output 
OUTT for two paths. The inverter IV4 which consists of a PMOS transistor PI and an NMOS 
transistor Nl, and the NMOS transistor N2 are inserted in one path. An inverter IV5, a delay 
circuit DL 1, inverters IV6 and IV7, and the pumping capacitor CI were inserted in the path of 
another side, and each is connected to the gate of said transistor Ql for Hi output. Moreover, the 
source drain of the NMOS transistor N3 which connected the gate to VCC between the gate of 
said NMOS transistor N2 and the node of said inverters IV6 and IV7 is connected. 
[001 1] Said inverter IV4 is constituted as an inverter circuit which made complementary 
connection of the gate and the source of the PMOS transistor PI and the NMOS transistor Nl, 
respectively, and the drain of the NMOS transistor Nl is connected to GND. Moreover, each 
source of the 2nd PMOS transistor P2 and the NMOS transistor N4 is connected to the drain of 
the PMOS transistor PI . The gate and a drain are connected to VCC, and said NMOS transistor 
N4 is constituted so that the BIMD signal with which a drain is connected to VCC, the electrical- 
potential-difference detector 21 is connected to the gate, and said 2nd PMOS transistor P2 is 
outputted from said electrical-potential-difference detector 21 at the time of high supply voltage 
may be inputted. In addition, said each NMOS transistors N1-N4 consist of same specification, 
and Vt of each transistor makes them an equal here. 

[0012] Said electrical-potential-difference detector 21 consists of partial pressure resistance Rl 
and R2 which inputs the electrical potential difference which pressured VCC partially into the 
reversal input edge of the comparator CM 1 which consists of operational amplifiers, and this 
comparator CM 1, and a source of reference voltage which inputs reference voltage VREF into 
the noninverting input edge of said comparator CM 1. Here, the reference voltage VREF of said 
source of reference voltage is set as an electrical potential difference [ a little ] (VREF>Vd) 
higher than the electrical potential difference Vd [Vd=VCC-R2/(Rl+R2)] which pressured VCC 
partially by the partial pressure resistance Rl and R2. Therefore, since "Low" is outputted from 
said comparator CM 1, the 2nd PMOS transistor P2 is an ON state, when the high voltage VCC 



4 



is impressed at the time of high-voltage actuation, at the time of low-battery actuation, "Hi" will 
be outputted from said comparator CM 1, and said 2nd PMOS transistor P2 will be in an OFF 
state at it. 

[0013] In the I/O circuit of this 1st operation gestalt, when normal operation, i.e., VCC, is 
usually an electrical potential difference, as a wave form chart of operation is shown in drawing 
I (b), since the partial pressure electrical potential difference Vd inputted into a comparator CM 
1 is a low battery from reference voltage VREF, the output BIMD of the electrical-potential- 
difference detector 21 serves as "Low." For this reason, the 2nd PMOS transistor P2 is ON. 
Therefore, VCC is impressed to the drain of the PMOS transistor PI which constitutes an 
inverter IV4. Therefore, if data output OUTT serves as "Hi" in this condition, like the case of the 
conventional I/O circuit shown in drawing 6 , a B point and C point will serve as VCC, and VCC 
level will be outputted to an I/O terminal by the booster circuit 1 1 . Moreover, the same is said of 
the case where data output OUTN is set to "Low." 

[0014] On the other hand, if VCC becomes a high voltage, since the partial pressure electrical 
potential difference Vd of the electrical-potential-difference detector 21 will turn into a high 
voltage from reference voltage VREF, an output BIMD serves as "Hi." For this reason, the 2nd 
PMOS transistor P2 becomes off, and an electrical potential difference (VCC-Vt) only with low 
Vt of the NMOS transistor N4 will be impressed to the drain of the PMOS transistor PI of an 
inverter IV4 from VCC through the NMOS transistor N4. For this reason, as shown in the wave 
form chart of drawing 1 (c) of operation, when data output OUTT is set to "Hi", the B point of 
the output of an inverter IV4 serves as potential of VCC-Vt, and C point serves as potential of 
VCC-Vt. for this reason — when G points are delayed and it is set to "Hi" by the delay circuit DL 
1, ****** the potential of C point is pushed up only for electrical-potential-difference Valpha by 
the pumping capacitor CI — the potential of C point - normal operation » a part for Vt - it is set 
to low level. Thereby, as for the potential of C point, as compared with the former of drawing 6 , 
only Vt will be in a low voltage condition at the time of high supply voltage, and it will become 
possible to prevent destruction of the transistor Ql for Hi output. 

[0015] Drawing 2 (a) is the circuit diagram of the 2nd operation gestalt of this invention. It 
constitutes from this 2nd operation gestalt so that the pumping in a pumping capacitor may be 
stopped at the time of high supply voltage, and the part which is conventionally [ above 
mentioned ] common in a configuration and the 1st operation gestalt is included in a part of that 
configuration. That is, to an I/O circuit, cascade connection of the source drain of the transistor 
Ql for Hi output and the transistor Q2 for a Low output is carried out, and it connects with it 
between VCC and GND, and let the node of the transistors Ql and Q2 for both outputs be an I/O 
terminal in it. Moreover, data output OUTT from the memory cell outside drawing and OUTN 
are inputted into said I/O circuit, and data output OUTN is connected to the gate of said 
transistor Ql for Hi output for data output OUTT through two inverters IV 1 and IV2 at the gate 
of said transistor Q2 for a Low output through the booster circuit 12. Said booster circuit 12 
branches the output side of the inverter IV3 connected to the input edge of said data output 
OUTT for two paths, and is inserting in one path the inverter IV4 and the NMOS transistor N2 
which consist of a PMOS transistor PI and an NMOS transistor Nl. Moreover, an inverter IV5, 
the delay circuit DL 1, 2 input NAND gate NA1, the inverter IV7, and the pumping capacitor CI 
were inserted in the path of another side, and each is connected to the gate of said transistor Ql 
for Hi output. Moreover, the source drain of the NMOS transistor N3 which connected the gate 
to VCC between the gate of said NMOS transistor N2, said NAND gate NA1, and the node of an 
inverter IV7 is connected. 
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[0016] Said 2 input NAND gate NA1 has the composition that the output of the electrical- 
potential-difference detector 21 is inputted into the input edge of another side through an inverter 
IV8, although the output of said delay circuit DL 1 is inputted into one input edge. Said 
electrical-potential-difference detector 20 is the same configuration as the 1st operation gestalt, 
and consists of partial pressure resistance Rl and R2 which inputs the electrical potential 
difference which pressured VCC partially into the reversal input edge of the comparator CM 1 
which consists of operational amplifiers, and this comparator CM 1, and a source of reference 
voltage which inputs reference voltage VREF into the noninverting input edge of said 
comparator CM 1. And at the time of normal operation, from said comparator CM 1, since 
"Low" is outputted as an output BIMD, "Hi" is inputted into 2 input NAND gate NA1, and the 
output from a delay circuit DL 1 passes through 2 input NAND gate NA1. Moreover, since "Hi" 
is outputted as an output BIMD from said comparator CM 1 when the high voltage VCC is 
impressed at the time of high supply voltage, "Low" will be inputted into 2 input NAND gate 
NA1 by the inverter IV8, the output from a delay circuit DL 1 will be made into an invalid, and 
the output of 2 input NAND gate NA1 will be held to "Hi." 

[0017] Actuation in case VCC is low supply voltage serves as a wave of operation shown in 
drawing 2 (b), and is the same as the conventional case in the I/O circuit of this 2nd operation 
gestalt. That is, if data output OUTT is set to "Hi" from "Low", an A point will serve as "Low" 
with an inverter IV3, and a B point and D point will serve as "Hi", respectively. Especially, a B 
point serves as VCC level through the PMOS transistor PI of an inverter IV4. Since Hi level of 
D point has not reached E points by the delay circuit DL 1 at this time, E points are set to "Low", 
F points are set to "Hi", with the NMOS transistor N3, the NMOS transistor N2 is an ON state, C 
point serves as "Hi" through the NMOS transistor N2, and only Vt of the NMOS transistor N2 
serves as a low electrical potential difference from VCC. Moreover, G points are set to "Low" at 
this time. And only the setup time is in "Hi" of D point by the delay circuit DL 1, it is transmitted 
to E points, and is inputted into 2 input NAND gate NA1. Since VCC is usually an electrical 
potential difference at this time, the partial pressure electrical potential difference Vd inputted 
into a comparator CM 1 is a low battery from reference voltage VREF, the output BIMD of the 
electrical-potential-difference detector 20 serves as "Low", and "Hi" is inputted into 2 input 
NAND gate NA1. Therefore, "Hi" of said E points passes through 2 Input NAND gate NA1, 
thereby, F points set it a "Low" next door, and G points are set to "Hi." If F points are set to 
"Low", the NMOS transistor N2 will become off and C point will be separated. Moreover, since 
G points are set to "Hi" to coincidence, as for C point, only the electrical-potential-difference 
Valpha charged by the pumping capacitor CI is pushed up rather than G points. By this, the 
transistor Ql for Hi output will be turned on, and VCC level will be outputted to an I/O terminal 
as "Hi" level. 

[0018] On the other hand, if VCC becomes a high voltage, it becomes the wave of operation 
shown in drawing 2 (c), and the partial pressure electrical potential difference Vd of the 
electrical-potential-difference detector 21 will turn into a high voltage from reference voltage 
VREF, and an output BIMD will serve as "Hi." For this reason, the input of 2 input NAND gate 
NA1 which let the inverter IV8 pass serves as "Low." For this reason, "Hi" of E points delayed 
and transmitted does not have passed through 2 Input NAND gate NA1, but F points are held at 
"Hi", and G points are held at "Low." For this reason, push raising of the potential of C point by 
the pumping capacitor CI does not arise, and C point is maintained at the potential of VCC, and 
thereby, the potential of C point is held rather than the time of normal operation at a low battery 
at the time of high supply voltage, and it becomes possible to prevent destruction of the transistor 
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Ql for Hi output. 

[0019] Drawing 3 (a) is the circuit diagram of the 3rd operation gestalt of this invention. Two 
pumping capacitors, the 1st and the 2nd, CI 1 and C12 are formed, and it constitutes from this 
3rd operation gestalt so that only one side may be operated simultaneous in these. In the 
configuration of this 3rd operation gestalt, the same sign is given to the part equivalent to the 2nd 
operation gestalt. With this 3rd operation gestalt, the old pumping capacitor CI and the 1st same 
BOMPINGU capacitor CI 1 are connected between G points and C points of a booster circuit 13. 
Moreover, the output BIMD of the electrical-potential-difference detector 20 and the output of 
the inverter IV6 of the output side of a delay circuit DL 1 were inputted into 2 input NAND gate 
NA2, and the 2nd pumping capacitor C12 is connected between the outgoing end of this 2 input 
NAND gate NA2, and C point. It has set up so that the value adding each capacity of said 1st 
pumping capacitor CI 1 and the 2nd pumping capacitor C12 may become comparable as the 
capacity of the BOMPINGU capacitor CI of each of said 1st and 2nd operation gestalten, and 
the capacity of each of said pumping capacitors CI 1 and C12 is set here as one half of each 
pumping capacitors CI of the 1st and 2nd operation gestalten. 

[0020] In the I/O circuit of this 3rd operation gestalt, when VCC is a low battery, as shown in the 
drawing 3 (b) actuation wave form chart, if data output OUTT is set to "Hi" from "Low", an A 
point will serve as "Low" with an inverter IV3, and a B point and D point will serve as "Hi" with 
inverters IV4 and IV5, respectively. Especially, a B point serves as VCC level through the 
PMOS transistor PI of an inverter IV4. Since Hi level of D point has not reached E points by the 
delay circuit DL 1 at this time, E points are set to "Low", F points are set to "Hi", with the 
NMOS transistor N3, the NMOS transistor N2 is an ON state, C point serves as "Hi" through the 
NMOS transistor N2, and it becomes the electrical potential difference of VCC level. Moreover, 
G points are "Low(s)" at this time. Furthermore, at this time, the output BIMD of the electrical- 
potential-difference detector 21 is "Low", and since I points are "Hi(s)", J point serves as "Low" 
by Hi[ of F points ]." And only the setup time is in "Hi" of D point by the delay circuit DL 1, and 
it is transmitted to E points, and is transmitted to F more points and G points, and G points are 
set to "Hi." Thereby, as for C point, only the electrical potential difference charged by the 1st 
pumping capacitor CI 1 is pushed up rather than G points, moreover, this, simultaneously "Low 
of F points - " - since J point serves as "Hi", C point is pushed up by the 2nd pumping capacitor 
C12. When setting the charge electrical potential difference by the capacity of the sum total of 
said 1st and 2nd pumping capacitors CI 1 and CI 2 as Valpha at this time and the transistor Ql 
for Hi output is turned on, the electrical potential difference of VCC level will be outputted to an 
I/O terminal as "Hi" level. 

[0021] On the other hand, if VCC becomes a high voltage, as shown in the wave form chart of 
drawing 3 (c) of operation, the partial pressure electrical potential difference Vd of the electrical- 
potential-difference detector 21 will turn into a high voltage from reference voltage VREF, and 
an output BIMD will serve as "Hi." For this reason, I through an inverter IV8 are set to "Low", 
and J point always serves as "Hi" as a result. Therefore, even if F points may be set to "Low" 
with the output from a delay circuit DL 1, G points may be set to "Hi" and it may push up the 
electrical potential difference of C point by the 1st pumping capacitor CI 1 push raising of the 
electrical potential difference of C point by the 2nd pumping capacitor C12 arises - there is 
nothing — the potential of C point — pushing up — it decreases, and the potential of C point is 
held rather than the time of VCC being a low battery at a low battery, and it becomes possible to 
prevent destruction of the transistor Ql for Hi output. 

[0022] Drawing 4 (a) is the circuit diagram of the 4th operation gestalt of this invention. With 
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this 4th operation gestalt, although it is the same as the 3rd operation gestalt, it constitutes from a 
point of having formed two pumping capacitors, the 1st and the 2nd, C21 and C22 so that each 
pumping capacitors C21 and C22 may be chosen and may be operated in the time of a low 
battery and the high voltage here. In the configuration of this 4th operation gestalt, the same sign 
is given to the part equivalent to the 3rd operation gestalt. With this 4th operation gestalt, the 
output which let the inverter IV8 pass for the output BIMD of the electrical-potential-difference 
detector 21 in the booster circuit 14, and the output of the inverter of the output side of a delay 
circuit DL 1 were inputted into 1st 2 input NAND gate NA3, and the 1st pumping capacitor C21 
is connected between the outgoing end of this 1st 2 input NAND gate NA3, and C point. 
Moreover, the output of the output BIMD of said electrical-potential-difference detector 21 and 
the output of the inverter IV6 of the output side of said delay circuit DL 1 were inputted into 2nd 
2 input NAND gate NA4, and the 2nd pumping capacitor C22 is connected between the outgoing 
end of this 2nd 2 input NAND gate NA4, and C point. Here, the capacity of said 1st pumping 
capacitor C21 presupposes that it is comparable as the capacity of the pumping capacitor CI of 
said 1st and 2nd operation gestalten, and makes capacity of said 2nd pumping capacitor C22 
smaller than the capacity of the 1st pumping capacitor C21. Here, the capacity of the 2nd 
pumping capacitor C22 is set as one half of the 1st pumping capacitors C21. 
[0023] In the I/O circuit of this 4th operation gestalt, when VCC is a low battery, as shown in the 
wave form chart of drawing 4 (b) of operation, if data output OUTT is set to "Hi" from "Low", 
an A point will serve as "Low" with an inverter IV3, and a B point and D point will serve as "Hi" 
with inverters IV4 and IV5, respectively. Especially, a B point serves as VCC level through the 
PMOS transistor PI of an inverter IV4. Since Hi level of D point has not reached E points by the 
delay circuit DL 1 at this time, E points are set to "Low", F points are set to "Hi", with the 
NMOS transistor N3, the NMOS transistor N2 is an ON state, C point serves as "Hi" through the 
NMOS transistor N2, and it is set to VCC level. Moreover, since the output BIMD of the 
electrical-potential-difference detector 20 is "Low" at this time, J point serves as "Hi" and G 
points are set to "Low." Moreover, since I points are "Low(s)", D point is this and coincidence 
with "Hi." And only the setup time is in "Hi" of D point by the delay circuit DL 1, and it is 
transmitted to E points, and is transmitted to F more points and G points, and G points are set to 
"Hi." By this, C point will be pushed up by the 1st pumping capacitor C21, and VCC level will 
be outputted to an I/O terminal as "Hi" level. 

[0024] On the other hand, if VCC becomes a high voltage, as shown in the wave form chart of 
drawing 4 (c) of operation, the partial pressure electrical potential difference Vd of the electrical- 
potential-difference detector 21 will turn into a high voltage from reference voltage VREF, and 
an output BIMD will serve as "Hi." For this reason, since J point serves as "Low", and G points 
are not concerned with the condition of F points but are always set to "Hi", the pressure up of C 
point by the 1st pumping capacitor C21 is not performed. Moreover, I points are "Hi(s)", since it 
is adjustable, K points change to "Hi" with the output from a delay circuit DL 1, and, as for K 
points, the pressure up of the C point is carried out by the condition of F points by the 2nd 
pumping capacitor C22. since the capacity of this 2nd pumping capacitor C22 is set as one half 
of small capacity rather than the 1st pumping capacitor C21 - the electrical potential difference 
of C point at this time - pushing up - it decreases, and the potential of C point is held rather 
than the time of VCC being a low battery at a low battery, and it becomes possible to prevent 
destruction of the transistor Ql for Hi output. 

[0025] Drawing 5 (a) is the circuit diagram of the 5th operation gestalt of this invention, and 
makes the configuration of the electrical-potential-difference detector 21 in said 2nd operation 
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gestalt different with this operation gestalt. In addition, the same sign is given to the part 
equivalent to the 2nd operation gestalt. The electrical potential difference of a B point is detected 
instead ofVCC as an electrical potential difference to detect, and although it is common as an 
electrical-potential-difference detector 22 at a comparator CM 1, the partial pressure resistance 
Rl and R2, and a point equipped with reference voltage VREF, when a B point becomes a high 
voltage from a programmed voltage, it constitutes from this 5th operation gestalt so that "Hi" 
may be outputted to J point as an output BEMD from a comparator CM 1. In addition, the value 
of reference voltage VREF or the value of the partial pressure resistance Rl and R2 is suitably 
set up here according to the potential of said B point. Moreover, in the booster circuit 15 of this 
operation gestalt, latch circuit LT1 which consists of inverters IV9 and IV 10 of a pair each other 
connected with the transfer gate TG 1 which carried out parallel connection of the PMOS 
transistor P3 and the NMOS transistor N5 to the outgoing end of said comparator CM 1 to hard 
flow is connected to a serial. And to the PMOS transistor and NMOS transistor of said transfer 
gate, although it is shorter than the output timing interval of data output OUTT and OUTN, it 
constitutes so that said transfer gate TG 1 is supplied, respectively, it may turn on and off control 
of the reversal output by said data output OUTT and inverter IV 1 1 may be carried out through 
the 2nd delay circuit DL 2 set as the time delay longer enough than the setup time of said delay 
circuit DL 1. 

[0026] With this 5th operation gestalt, as shown in the wave form chart of drawing 5 (b) of 
operation, at the time of low supply voltage, K points are become to "Low", L points have 
become "Hi", and the transfer gate TG 1 is in the condition of having opened. Thereby, the 
potential Vd which pressured the potential of a B point partially is compared with reference 
voltage VREF, when the potential of a B point is lower than a programmed voltage, the J point 
of the output of a comparator CM 1 is "Low", propagation and N point turn into M points with 
"Hi" through TGI, and this condition is inputted into 2 input NAND gate NA1. Since E points 
are "Low(s)" by the delay circuit DL 1 at this time, F points of the output of 2 input NAND gate 
NA1 are "Hi(s)", and G points are set to "Low." And E points are set to "Hi" after progress of the 
time delay of a delay circuit DL 1, G points are set to "Hi", pumping actuation of C point is 
performed by the pumping capacitor CI, and "Hi" is outputted to an I/O terminal. In addition, if 
the setup time of the 2nd delay circuit DL 2 passes, it becomes off [ the transfer gate TG 1 ], and 
the level of M points and N point is latched by latch circuit LT1, G points will change during 
data output, a pumping capacitor will operate, and the output voltage which prevented and 
described above affecting output data or oscillating will be maintained at stability. 
[0027] On the other hand, if the potential of a B point turns into high potential from setting 
potential, as shown in the wave form chart of drawing 5 (c) of operation, the J point of the output 
of a comparator CM 1 will serve as "Hi." this time - said - as carried out, the transfer gate TG 1 
is ON, and "Hi" of J point was reversed by latch circuit LT1 - it is latched and N point serves as 
"Low." For this reason, also when E points are set to "Hi" after the setup time of a delay circuit 
DL 1, F points of the output of 2 input NAND gate NA1 are still "Hi(s)", G points are not set to 
"Hi", and pumping actuation of C point is not performed. Also in this case, since the transfer gate 
TG 1 is turned off after the setup time of the 2nd delay circuit DL 2 passes, the level latched by 
latch circuit LT1 is changed, and output voltage is not changed. 

[0028] Thus, since the potential of a B point is detected with the 5th operation gestalt in order to 
detect a high supply voltage condition, even when the potential of a B point is below a 
programmed voltage, when the pressure up of the C point is carried out by pumping actuation, 
the potential of a B point exceeds a programmed voltage, subsequent pumping actuation is 



9 



suspended by this, the potential of C point descends, and there is a possibility that this actuation 
is repeated and that an oscillation may arise as a result. However, the transfer gate TG 1 and 
latch circuit LT1 by which on-off control is carried out to the output of a comparator CM 1 in the 
2nd delay circuit DL 2 are prepared. He is latching the output of a comparator CM 1 by latch 
circuit LT1, after the time delay by the 2nd delay circuit DL 2 passes. While securing time 
amount required for pumping actuation, fluctuation of the potential of C point after going 
through the time amount set up by the 2nd delay circuit DL 2, and a B point becomes possible [ 
preventing beforehand generating of the above mentioned oscillation made into a factor ], and 
the stable actuation can be secured. 

[0029] Here, it is also possible for said each operation gestalt to show some examples of a 
configuration of this invention, for example, to combine the configuration of the 1st operation 
gestalt with the operation gestalt after the 2nd operation gestalt. Moreover, it is also possible to 
apply the configuration of the electrical-potential-difference detector in the 5th operation gestalt 
to the 2nd thru/or 4th operation gestalt. 
[0030] 

[Effect of the Invention] The transistor for an output which outputs an electrical potential 
difference to an output terminal according to the signal level by which this invention is supplied 
to the gate as explained above, To semiconductor integrated circuit equipment equipped with a 
pressure-up means to superimpose rising voltage on said signal level, and to supply the electrical 
potential difference more than supply voltage to the gate of said transistor for an output, when 
supply voltage turns into a high voltage Since it has the means which makes a low battery rising 
voltage which the signal level supplied to the gate of the transistor for an output is reduced, or is 
superimposed on a signal level The increment in the electrical potential difference supplied to the 
gate of the transistor for an output accompanying the high voltage of supply voltage is 
controlled, and destruction of the transistor for an output is prevented. Moreover, it is not 
necessary to increase the number of the transistors for an output, and the area which the 
transistor for an output occupies in an I/O circuit can be reduced, and high integration of 
semiconductor integrated circuit equipments, such as DRAM containing a memory cell, can be 
realized. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transistor for an output which outputs the output voltage according to the signal 
level supplied to the gate, In semiconductor integrated circuit equipment equipped with a 
pressure-up means to superimpose rising voltage on said signal level, and to supply the electrical 
potential difference more than supply voltage to the gate of said transistor for an output 
Semiconductor integrated circuit equipment characterized by having a supply voltage detection 
means to detect the electrical potential difference of said supply voltage, and a means to lower 
the pressure of the signal level supplied to said transistor for an output when said supply voltage 
turns into a high voltage from a programmed voltage. 

[Claim 2] The transistor for an output which outputs the output voltage according to the signal 
level supplied to the gate, In semiconductor integrated circuit equipment equipped with a 
pressure-up means to superimpose rising voltage on said signal level, and to supply the electrical 
potential difference more than supply voltage to the gate of said transistor for an output 
Semiconductor integrated circuit equipment characterized by having a supply voltage detection 
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means to detect the electrical potential difference of said supply voltage, and a means to stop 
superposition of the rising voltage by said pressure-up means when said supply voltage turns into 
a high voltage from a programmed voltage. 

[Claim 3] The transistor for an output which outputs the output voltage according to the signal 
level supplied to the gate, In semiconductor integrated circuit equipment equipped with a 
pressure-up means to superimpose rising voltage on said signal level, and to supply the electrical 
potential difference more than supply voltage to the gate of said transistor for an output A supply 
voltage detection means for said pressure-up means to have a means to generate said rising 
voltage and two or more becoming rising voltage when each electrical potential difference is 
added, and to detect the electrical potential difference of said supply voltage, Semiconductor 
integrated circuit equipment characterized by having a means to choose and superimpose said a 
part of two or more rising voltage when said supply voltage turns into a high voltage from a 
programmed voltage. 

[Claim 4] The transistor for an output which outputs the output voltage according to the signal 
level supplied to the gate, In semiconductor integrated circuit equipment equipped with a 
pressure-up means to superimpose rising voltage on said signal level, and to supply the electrical 
potential difference more than supply voltage to the gate of said transistor for an output A supply 
voltage detection means for said pressure-up means to have a means to generate two or more 
different rising voltage, and to detect the electrical potential difference of said supply voltage, 
Semiconductor integrated circuit equipment characterized by having the means which changes 
said two or more rising voltage from the rising voltage of the high voltage to the rising voltage of 
a low battery when said supply voltage turns into a high voltage from a programmed voltage. 
[Claim 5] One or more pumping capacitors by which, as for said pressure-up means, the end was 
connected to the gate of said transistor for an output, It has the delay circuit which delays for it 
and supplies said signal level to the other end of said pumping capacitor. By the time said signal 
level is supplied to the other end of said pumping capacitor, said pumping capacitor will be 
charged. Semiconductor integrated circuit equipment according to claim 2 to 4 which is the 
configuration which superimposes a part for the electrical potential difference charged by said 
pumping capacitor when said signal level was supplied on said signal level, and carries out the 
pressure up of the end of said pumping capacitor. 

[Claim 6] A means to detect said supply voltage is semiconductor integrated circuit equipment 
according to claim 1 to 5 constituted as a means to detect supply voltage and the electrical 
potential difference impressed to the gate of said transistor for an output with close relation. 
[Claim 7] Semiconductor integrated circuit equipment according to claim 6 with which the latch 
means for holding the detected detection value until the following signal level is inputted into the 
outgoing end of a means to detect said supply voltage is established. 
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